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(57) ABSTRACT

An electric machine having a tangential architecture com-
prising a rotor, rotating about an axis of rotation, a stator,
coaxial to the rotor with respect to said axis of rotation, the
stator comprising a casing which at least partially incorpo-
rates the rotor, a power supply body which incorporates
means of control for the actuation, the power supply and the
control of the electric machine, the power supply body being
placed outside the stator and parallel to the axis of rotation
in a position substantially tangent to the casing of the stator,
the control means comprising a power module to power the
electric machine. Advantageously, the power module is
provided with a main heat sink, suitable to dissipate the
thermal power emitted by the power module itself, and the
power module is thermally insulated from the remaining
control means.
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ELECTRIC MACHINE HAVING A
TANGENTIAL ARCHITECTURE WITH
ENHANCED AIR COOLING

FIELD OF APPLICATION

[0001] The present invention relates to an electric machine
having a tangential architecture with enhanced air cooling.

PRIOR ART

[0002] As is well known, electric machines are provided
with power electronics for the corresponding actuation and
control. Said electronics, comprising corresponding boards,
requires a corresponding cooling. Several solutions are
known in the art for this purpose, which provide for both
liquid cooling solutions, typically water, and air cooling
solutions.

[0003] Water cooling solutions allow a greater heat dissi-
pation but, on the other hand, entail greater costs, encum-
brance and weight; furthermore, it is necessary to provide
the cooling systems with reliable hydraulic seals, to prevent
any leakage of cooling liquid.

[0004] Air cooling solutions are instead lighter, simpler
and cheaper to achieve; in fact, they provide for the keying
of one or more fans on the shaft of the rotor of the electric
machine. In this way, during the rotation of the rotor, a flow
of air is automatically generated, which removes heat from
the parts of the machine to be cooled down.

[0005] The air cooling solution, however, poses some
issues, due to the limited heat dissipation capacity of air
cooling systems with respect to water cooling ones.

[0006] In fact, the gaseous medium, in particular air, has
less cooling capacity with respect to a refrigerating liquid.
Furthermore, the cooling capacity and efficiency of the fans
keyed on the shaft of the rotor obviously depend on the
rotation speed of the shaft itself, since the generated air flow
rate directly depends on the rotation speed of the rotor itself.

[0007] As a result, the cooling efficiency and effectiveness
are reduced when the rotation speed of the rotor is
decreased. This limit may lead to major drawbacks, for
example, when the electric machine works under torque at
low rotation speed: in such operating condition, the electric
machine would require greater heat dissipation but, due to
the low rotation speed, the flow of air generated is insuffi-
cient to provide adequate refrigeration.

[0008] As a result, when using electric machines with air
cooling systems, it becomes essential to increase as much as
possible the efficiency of the systems themselves, so as to
ensure an adequate cooling of the power electronics of the
electric machine in all operating conditions. Otherwise, and
especially when increasing the power of the electric
machines to be used, the tendency nowadays is to pass to
liquid refrigeration systems, which, however, entail the
aforementioned drawbacks, mainly related to costs, encum-
brance and size.

[0009] The aforementioned issues are further accentuated
when cooling down electric machines having a tangential
architecture, i.e. having power electronics, with the corre-
sponding electronic board, tangentially arranged with
respect to the cylindrical stator body. In fact, with this
specific architecture, when using air cooling systems, greater
issues are encountered for adequately refrigerating the
power electronics of the electric machine.
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[0010] Furthermore, in the specific configuration of an
electric machine having a tangential architecture, an effec-
tive sizing of the cooling system is essential to achieve the
required performance, while maintaining a compact design.
[0011] In fact, in order to make the best use of the flow of
air drawn by the fans integral to the rotor, it is necessary to
introduce arrangements, which allow to integrate the power
electronics with the motor.

[0012] Such arrangements shall allow to optimize the
refrigeration of the electric machine, so as to be reliable in
terms of performance, while maintaining a compact design
and therefore a very limited encumbrance.

PRESENTATION OF THE INVENTION

[0013] Therefore, the need to resolve the abovementioned
drawbacks and limitations with reference to the prior art is
felt.

[0014] Therefore, the need is felt to provide an electric
machine having air cooling, ensuring an adequate and effi-
cient refrigeration of the machine in all operating conditions,
even when the rotor rotates at full load and at low rotation
speed.

[0015] Such need is met by an electric machine in accor-
dance with claim 1.

DESCRIPTION OF THE DRAWINGS

[0016] Further features and advantages of the present
invention will become more apparent from the following
description of the indicative and non-limiting embodiments
thereof, in which:

[0017] FIG. 1 shows a sectional view of an electric
machine having a tangential architecture in accordance with
an embodiment of the present invention;

[0018] FIG. 2 shows a perspective view of a rotor of the
electric machine of FIG. 1;

[0019] FIG. 3 shows a perspective view of an electric
machine in accordance with a further embodiment of the
present invention;

[0020] FIG. 4 shows a perspective view of a rotor of the
electric machine of FIG. 3;

[0021] FIG. 5 shows a sectional view of the electric
machine of FIG. 3;

[0022] FIG. 6 shows a partial sectional view of a power
supply body of an electric machine in accordance with the
present invention;

[0023] FIG. 7 shows a perspective view, in separate parts,
of the detail VII of FIG. 6;

[0024] FIGS. 8-9 show heat analysis of an electric
machine in accordance with the present invention, in oper-
ating condition;

[0025] FIG. 10 shows a view of a heat sink with fins of an
electric machine in accordance with the present invention;
[0026] FIG. 11 shows a partial front view of an electric
machine in accordance with the present invention.

[0027] Common elements or parts of elements in the
embodiments described below will be indicated with the
same reference numerals.

DETAILED DESCRIPTION

[0028] With reference to the aforementioned figures, an
overall schematic view of an electric machine in accordance
with the present invention has been generally indicated with
4.
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[0029] For the purposes of the scope of protection of the
present invention, the specific type of electric machine is not
relevant, electric machine being intended as any machine
suitable to operate as a motor and/or generator, of any
dimension, or shape, size and power.

[0030] The electric machine 4 comprises a rotor 8, rotating
about an axis of rotation X-X, and a stator 12, coaxial to the
rotor 8 with respect to said axis of rotation X-X. The stator
12 comprises a casing 16 which incorporates at least par-
tially the rotor 8. The electric machine 4 further comprises
a power supply body 20 which incorporates control means
21 for the actuation, power supply and control of the electric
machine 4. The control means 21, for the purposes of the
present invention, may be of any type, size, power.

[0031] The power supply body 20 is placed outside the
stator 12 and parallel to the axis of rotation X-X in a position
substantially tangent to the casing 16 of the stator 12: the
naming electric machine having a tangential architecture
derives from this specific ‘tangential’ positioning of the
power supply body 20, with the corresponding control
means 21, with respect to stator.

[0032] The control means 21 comprise a power module 22
to power the electric machine 4.

[0033] The power module 22 constitutes the main power
supply module of the electric machine 4, and for this reason,
it is also the module which heats up more and which requires
greater cooling. The control means comprise, for example,
electric circuits 100 and capacitors 104.

[0034] Advantageously, the power module 22 is provided
with a main heat sink 23, suitable to dissipate the thermal
power emitted by the power module 22 itself.

[0035] Furthermore, the power module 22 is thermally
insulated from the remaining control means 21 of the
electric machine 4.

[0036] According to an embodiment, the power module 22
is provided with an insulating frame 25 which peripherally
surrounds the power module 22 so as to thermally insulate
it from the remaining control means 21.

[0037] The insulating frame 25 may have any geometry;
for example, it has a rectangular geometry; preferably, the
insulating frame 25 extends along a closed polyline so as to
peripherally and seamlessly surround the power module 22.
[0038] For example, the insulating frame 25 is made of a
thermally insulating material, such as a plastic material. The
use of a plastic material is only indicative, since it is possible
to use, alternatively or in combination, any other insulating
material suitable to achieve a thermal break.

[0039] Said insulating frame 25 is interposed between the
power supply body 20 and the power module 21 fitted with
the corresponding main heat sink 23.

[0040] According to an embodiment, between the insulat-
ing frame 25 and the power supply body 20 at least one first
perimetral gasket 26 is arranged.

[0041] According to an embodiment, between the insulat-
ing frame 25 and the main heat sink 23 at least one second
perimetral gasket 27 is arranged.

[0042] The use of the perimetral gaskets 26, 27 helps to
obtain the thermal break between the power module 22 and
the power supply body 20; in fact, the insulation provided by
the gaskets contrasts, synergistically with the insulating
frame 25, the thermal exchange between the power module
22 and the power supply body 20.

[0043] According to an embodiment, the control means 21
comprise a secondary heat sink 29, thermally separate from
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said main heat sink 23, suitable to dissipate heat produced by
the control means 21, with the exception of the power
module 22. For example, the secondary heat sink 29 com-
prises a plurality of fins to favor heat dissipation.

[0044] According to an embodiment, the rotor 8 comprises
a first and a second cooling fan 24, 28, keyed on respective
first and second axial ends 32, 36 of the rotor 8, opposite
along said axis of rotation X-X.

[0045] Said first and second cooling fans 24, 28 are
configured to generate respectively, with the rotation of the
rotor 8, with which they integrally rotate, a first and a second
flow of cooling air independent from one another.

[0046] In particular, the first flow of cooling air is directed
toward the first axial end 32 of the rotor 8, and the second
flow of cooling air is directed toward the power supply body
20 so as to cool down the control means 21.

[0047] Preferably, said first and second cooling fans 24, 28
are radial fans which aspirate air in the axial direction A-A,
substantially parallel to said axis of rotation X-X, and expel
it in the radial direction R-R, substantially perpendicular to
said axis of rotation X-X.

[0048] The casing 16 defines, near the first axial end 32, a
first ventilation chamber 40 having at least one front opening
44 facing the first cooling fan 24, so that it aspirates air by
means of the front opening 44, conveys it to the first
ventilation chamber 40 to skim the first axial end 32 of the
rotor 8 and expels it radially from at least one radial opening
48 arranged near the first axial end 32 itself.

[0049] The first ventilation chamber 40 is substantially
fluidically insulated from a second ventilation chamber 52,
defined by the casing 16 and housing the second axial end
32 of the rotor 8.

[0050] The casing 16 defines, at the second axial end 36,
the second ventilation chamber 52 housing the second
cooling fan 28. The second ventilation chamber 52 is
fluidically connected to a cooling channel 56 adjacent to the
control means 21. In this way, a flow of cooling air passing
through the cooling channel 56 is capable of removing heat
from said control means 21.

[0051] Preferably, the cooling channel 56 extends along a
main axial direction A-A, parallel to the axis of rotation
X-X, between the first and second axial ends 32, 36 of the
rotor 8.

[0052] According to an embodiment, the cooling channel
56 extends from an inlet mouth 60, arranged on the side of
the first axial end 32, to an outlet mouth 64 of the second
ventilation chamber 52, so as to direct the second flow of
cooling air from the first axial end 32 to the second venti-
lation chamber 52, skimming and therefore cooling down
the control means 21.

[0053] According to a possible embodiment (FIG. 1), said
inlet mouth 60 is oriented according to a main axial exten-
sion axis A-A, parallel to the axis of rotation X-X.

[0054] According to a further embodiment (FIGS. 11, 13)
said inlet mouth 60 is oriented according to a main tangential
extension axis T-T perpendicular to the axis of rotation X-X
and substantially tangent to the casing 16 of the stator 12.
[0055] The flow of cooling air passing through the cooling
channel 56 may be directed toward the second ventilation
chamber 52 by means of 1 appropriate conveyor channel 68.
[0056] The inlet mouth 60 is fluidically separate from the
front opening 44 of the first ventilation chamber 40. In this
way, the respective first and second flows of cooling air do
not interfere with one another and do not create turbulences
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which may compromise the effectiveness of the flows them-
selves and therefore the efficiency of the cooling fans 24, 28.
[0057] The cooling channel 56 may have several configu-
rations; according to a possible embodiment, the cooling
channel 56, with respect to a cross-section plane perpen-
dicular to said axis of rotation X-X, presents a polygonal
cross-section (FIG. 19) defined between the casing 16 of the
stator 12, the power supply body 20 and a pair of side walls.
[0058] According to an embodiment, the main heat sink
23 comprises at least one heat sink element with fins 72,
fitted with a plurality of cooling fins 76 having a variable
height 80 along the angular extension of the casing 16 of the
stator 12, said height being defined by the distance between
a support wall 84 of the power supply body 20, connected
to the control means 21, and the casing 16 of the stator 12.
[0059] Preferably, said heat sink element with fins 72 is
housed inside a cooling channel 56 defined between the
casing 16 of the stator 12 and the power supply body 20 with
respect to a radial direction R-R, perpendicular to the axis of
rotation X-X and incident therewith; the cooling channel 56
conveys a flow of cooling air generated by at least one
cooling fan 24, 28 keyed on the rotor 8 and integral
therewith in rotation.

[0060] The support wall 84 of the power supply body 20
is connected to the control means 21, directly or by means
of the interposition of heat conduction fastening means, so
as to allow the flow of heat from the control means 21
toward the cooling fins 76, and therefore toward the cooling
channel 56.

[0061] Said cooling fins 76 are separate one another so as
to divide the cooling channel 56 into a plurality of axially
directed laminated ventilation ducts 88.

[0062] With regard to the type of cooling fans keyed on
the rotor 8, according to a possible embodiment, the first
and/or the second cooling fan 24, 28 comprise a plurality of
rectilinear radial blades 92 having a rectilinear radial cross-
section passing through the axis of rotation X-X, with
respect to a cross-section plane perpendicular to said axis of
rotation X-X.

[0063] According to a further possible embodiment, the
first and/or the second cooling fan 24, 28 comprise a
plurality of curvilinear blades 96, having a curvilinear
cross-section, with respect to a cross-section plane perpen-
dicular to said axis of rotation X-X.

[0064] The operation of an electric machine according to
the present invention will now be described.

[0065] In particular, the first cooling fan 24, for example
arranged on the side of a pulley, aspirates by means of the
adequate front openings 44, conveys the aspirated air on the
corresponding first axial end 32 of the rotor 8, which is
therefore cooled down, and expels the air by means of
special radial openings 48. This air flow is devoted to the
cooling of the first axial end 32 of the rotor-stator assembly
of the electric machine 4.

[0066] The second cooling fan 28 similarly aspirates and
conveys the air by means of special inlet mouths 60. Unlike
the first flow of cooling air, the air thus aspirated axially
passes through the entire electric machine 4, by means of the
cooling channel 56 housing the heat sink with fins 72, in
particular the main heat sink 23, suitably shaped so as to
match the outer geometry of the motor.

[0067] The second flow of cooling air thus produced is
operationally arranged both for the cooling of the power
electronics, i.e. the control means 21, and for the cooling of

Nov. 30, 2017

the remaining axial portion of rotor 8 and stator 12 of the
electric machine 4: in fact, after having cooled down the
power electronics, it reaches the second axial end 36 of the
rotor 8 and exits in the radial direction R by means of the
outlet mouth 64.

[0068] Therefore, the two cooling air flow rates thus
produced constitute two flows of air independent from one
another, the function of which is to cool down specific
portions of electric machine 4, without said two flows being
influenced one another.

[0069] With specific regard to the cooling of the control
means 21, as seen, the power module 22 is provided with a
main heat sink 23, suitable to dissipate the thermal power
emitted by the power module 22 itself. The power module 22
is thermally insulated from the remaining control means 21
of the electric machine 4. Therefore, the heat generated by
the power module 22 is substantially confined inside the
volume defined by the insulating frame 25 and by the
respective perimetral gaskets 26, 27, and driven therefrom
outside by means of the main heat sink 23, 72. By means of
the main heat sink 23, the heat flow generated by the power
module 22 is removed by the flow of cooling air which runs
over the main heat sink 23 inside the cooling channel 56.
[0070] With regard to the further control means 21, such
as, for example, the electronic circuit 100 and/or the capaci-
tors 104, they are thermally insulated from the power
module 22 so as not to be overheated by the heat generated
thereby. Furthermore, the control means 21 are cooled down
by means of the action of the secondary heat sink 29.
[0071] FIGS. 8-9 show heat analysis of an electric
machine in accordance with the present invention, in oper-
ating condition. The darker areas correspond to a greater
temperature.

[0072] As it may be noticed, the heat is concentrated in the
area of the power module 22 and cannot move toward the
further control means 21 thanks to the thermal break per-
formed by the insulating frame 25. The heat may therefore
flow toward the main heat sink 23, 72 and, by means of the
latter, be removed by the flow of cooling air generated by the
respective fans, in particular by the second cooling fan 28.
[0073] As it may be appreciated from the foregoing, the
electric machine according to the invention allows to over-
come the drawbacks presented in the prior art.

[0074] In particular, the cooling system of the present
invention allows the use of the electric machines having a
tangential architecture so as to limit encumbrance and costs.
[0075] Such cooling system achieves the thermal decou-
pling of the power module, supplying power to the electric
machine, from the rest of the electronic components.
[0076] In fact, the power module is the element which
generates greater power, and therefore greater heat, inside
the power supply body containing the electronics of the
electric machine. If the power module was fastened directly
on the power supply body, there would be co-existence
issues with the other electronic components, due to the low
thermal resistance interposed.

[0077] To this end, thanks to the solution of the present
invention, the fastening of the power module is provided for
directly on a dedicated heat sink, which in turn is thermally
insulated from the power supply body thanks to the inter-
position of the insulating frame, or with low thermal con-
ductivity.

[0078] Such an insulating frame is interposed between the
power module heat sink and the power supply body, thus
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advantageously achieving the thermal decoupling of the
power module of the electric machine from the rest of the
components.

[0079] With such a solution, there is a reduction in the
encumbrance and cost of the electric machine, since it makes
the proximity between the power module and the other
components possible, allowing to continuously work in a
compatible way with the different technological limits of the
components involved.

[0080] In this way, a main heat sink, made for example of
aluminum, is completely dedicated to the power module,
while the other electronic components are cooled down by
another devoted secondary dissipation element. This latter
secondary heat sink is placed at an appropriate distance, so
as not to receive heat from the main heat sink of the power
module.

[0081] The insulating frame is the component which
allows to thermally insulate the power module from the rest
of'the electronic components: in fact, the insulating frame is,
for example, made of thermoplastic material and surrounds
the power module. The insulating frame achieves a seal by
means of the integration of the gaskets and is placed between
the power module main heat sink and the power supply
body.

[0082] Furthermore, the researched solution adopts radial
fans directly keyed on the shaft so as to ensure a reliable and
cost-effective solution.

[0083] The two fans, arranged at opposite axial ends of the
rotor, generate flows of cooling air independent from one
another, each optimized for refrigerating a corresponding
portion of the electric machine.

[0084] In this way, it is possible to optimize each flow of
cooling air without this being influenced by the other. In
other words, the independence of the two flows of cooling
air allows to optimize each of the flows, preventing one from
compromising or anyway reducing the efficiency of the
other in all operating conditions of the electric machine.
[0085] The specific arrangement and configuration of the
fans allow an effective air cooling in the electric machines
having a tangential architecture, as both the power electron-
ics and the further parts of the rotor and of the stator are
effectively cooled down.

[0086] In particular, with regard to the power electronics,
a specific cooling fan is employed capable of directing a
flow of cooling air into a specific channel or slot arranged
between the electronic board and the outer side surface of
the stator, in a direction substantially tangential to the latter.
[0087] The use of specific power electronics cooling fins,
at least partially counter-shaped with respect to the outer
side surface of the stator, synergistically contributes to the
enhancement of the efficiency of the cooling of the power
electronics. In fact, such configuration of the cooling fins
allows to make the best of the volume available between the
outer side surface of the rotor and the power electronics
itself; in this way, on the one hand, the heat exchange surface
available for the cooling fins is increased, and on the other
hand, the direction of the cooling flow generated by the fan
specifically designed for the cooling of the power electronics
is further defined.

[0088] Furthermore, the present invention provides an air
cooling system for electric machines which is particularly
light and cheap to be manufactured. In fact, the solution
adopts radial fans directly keyed on the rotor shaft, so as to
ensure a reliable and cost-effective solution.
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[0089] Furthermore, the use of an air cooling system
further allows to avoid the use of pumps, ducts and corre-
sponding sealing gaskets typical of liquid cooling systems.
[0090] In order to meet contingent and specific needs, a
person skilled in the art may make many changes and
variations to the electric machines described above, all of
which are also encompassed by the scope of the invention as
defined by the following claims.

1. Electric machine having a tangential architecture com-
prising:

a rotor, rotating about an axis of rotation,

a stator, coaxial to the rotor with respect to said axis of

rotation,

the stator comprising a casing which incorporates at least
partially the rotor,

a power supply body which incorporates means of control
for the actuation, power supply and control of the
electric machine, the power supply body being placed
outside the stator and parallel to the axis of rotation in
a position substantially tangent to the casing of the
stator, the control means comprising a power module to
power the electric machine,

wherein

the power module is provided with a main heat sink,
suitable to dissipate the thermal power emitted by the
power module itself,

the power module is thermally insulated from the remain-
ing control means.

2. Electric machine having a tangential architecture
according to claim 1, wherein the power module is provided
with an insulating frame that peripherally surrounds the
power module so as to insulate it thermally from the
remaining control means.

3. Electric machine having a tangential architecture
according to claim 2, wherein said insulating frame is made
of a thermally insulating material, such as a plastic material.

4. Electric machine having a tangential architecture
according to claim 2, wherein said insulating frame is
interposed between the power supply body and the power
module fitted with the corresponding main heat sink.

5. Electric machine having a tangential architecture
according to claim 2, wherein between the insulating frame
and the power supply body at least one first perimetral
gasket is arranged.

6. Electric machine having a tangential architecture
according to claim 2, wherein between the insulating frame
and the main heat sink at least one second perimetral gasket
is arranged.

7. Electric machine having a tangential architecture
according to claim 1, wherein the main heat sink element
comprises a heat sink element with fins, fitted with a
plurality of cooling fins having a variable height along the
angular extension of the casing of the stator, said height
being defined by the distance between a support wall of the
power supply body, connected to the control means, and the
casing of the stator.

8. Electric machine having a tangential architecture
according to claim 7, wherein said heat sink finned element
is housed inside a cooling channel defined between the
casing of the stator and the power supply body in a radial
direction, perpendicular to the axis of rotation and incident
with it, the cooling channel conveying a flow of cooling air
generated by at least one cooling fan keyed on the rotor and
integral therewith in rotation.
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9. Electric machine having a tangential architecture
according to claim 8, wherein the cooling channel extends
along a main axial direction, parallel to the axis of rotation,
between the first and second axial ends of the rotor.

10. Electric machine having a tangential architecture
according to claim 8, wherein the cooling channel, with
respect to a cross-section plane perpendicular to said axis of
rotation, presents a polygonal cross-section defined between
the casing of the stator, the power supply body and a pair of
side walls.

11. Electric machine having a tangential architecture
according to claim 1, wherein the control means comprise a
secondary heat sink, thermally separate from said main heat
sink, suitable to dissipate heat produced by the control
means.

12. Electric machine having a tangential architecture
according to claim 1, wherein the rotor comprises a first and
a second cooling fan, keyed on respective first and second
axial ends of the rotor, opposite along said axis of rotation,

said first and second cooling fans being configured to

generate respectively, with the rotation of the rotor, a
first and a second flow of cooling air independent of
each other,

wherein the first flow of cooling air is directed toward the

first axial end of the rotor,

wherein the second flow of cooling air is directed toward

the power supply body in order to cool down the
control means.

13. Electric machine having a tangential architecture
according to claim 12, wherein said first and second cooling
fans are radial fans which aspirate air in the axial direction,
substantially parallel to said axis of rotation, and expel it in
the radial direction, substantially perpendicular to said axis
of rotation.

14. Electric machine having a tangential architecture
according to claim 12, wherein the casing defines, near the
first axial end, a first ventilation chamber having at least one
front opening facing the first cooling fan, so that it aspirates
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air through the front opening, conveys it to the first venti-
lation chamber to skim the first axial end of the rotor and
expel it radially from at least one radial opening placed near
said first axial end.

15. Electric machine having a tangential architecture
according to claim 14, wherein said first ventilation chamber
is substantially fluidically insulated from a second ventila-
tion chamber, defined by the casing and housing the second
axial end of the rotor.

16. Electric machine having a tangential architecture
according to claim 12, wherein the casing defines, at the
second axial end, a second ventilation chamber housing the
second cooling fan, the second ventilation chamber being
fluidically connected to a cooling channel adjacent to the
control means said cooling channel housing the main heat
sink.

17. Electric machine having a tangential architecture
according to claim 16, wherein the cooling channel extends
from an inlet mouth, placed on the side of the first axial end,
to an outlet mouth of the second ventilation chamber, so as
to direct the second flow of cooling air flow from the first
axial end to the second ventilation chamber, skimming the
control means.

18. Electric machine having a tangential architecture
according to claim 17, wherein said inlet mouth is oriented
according to the main axial extension axis, parallel to the
axis of rotation.

19. Electric machine having a tangential architecture
according to claim 17, wherein said inlet mouth is oriented
according to a main tangential extension axis, perpendicular
to the axis of rotation and substantially tangent to the casing
of the stator.

20. Flectric machine having a tangential architecture
according to claim 17, wherein the inlet mouth is fluidically
separate from the front opening of the first ventilation
chamber.



